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Abstract. Implementing Enterprise Resource Planning (ERP) systems, the most 
significant IT development in recent times, affects all aspects of organizational 
life. While the positive impact of ERP systems on operational efficiencies is 
well established in the literature, the relationship between ERP systems, 
decision support capability and decision-making processes has been 
inadequately investigated in the past. Taking an interpretive case study 
approach, this paper analyzes the impact of ERP systems on managerial 
decision-making. Confirming recent studies in the USA, this study observes a 
positive influence on decision support capability. Though improvement in the 
quality of information, centralization and the consequent increase in visibility 
and accessibility have influenced the decision support capability of managers, 
factors such as information overload and inadequate reporting tools in the ERP 
software appear to be limiting the benefits of implementing ERP systems. 
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1   Introduction 
Since the early days of data processing, designers of information systems have been 
striving to satisfy the requirements of both operational and managerial users. Much 
debate has centered on the ability of integrated information systems to satisfy both the 
operational requirements for managing basic resources and the managerial 
requirements for planning and control of these activities. More than 50% of the large 
enterprises in the US, Europe and Asia-Pacific region already have ERP systems in 
place, and more medium-sized enterprises are embarking on implementing ERP 
systems [1] with the market expected to reach US$ 1 trillion by the year 2010. 
In view of the standardization of the processes and the centralization of 
responsibility in decision-making consequent to theimplementation of enterprise 
systems (ES), it is necessary to understand the longer-term effects of ES on 
management decision-making [2]. From a review of various ES implementations in 
the late 20th century however, it is not clear whether they really foster decision-
making [3]. Even though characteristics of ERP system  such as integrated 
information and process integration have implications for organizational decision 
support, this is not explicitly recognized as a major reason for implementing ERP 
systems [4]. In the context of ERP implementation, as an implementation team 
configures the processes and decision models in the organization, several changes 
could be perceived, including those relating to the rol s and responsibilities of the 
functional or process managers, the decision-making processes in the organization, 
and the decisions themselves. These changes may result in a perceived as well as a 
real loss of autonomy and control, and the impositin of additional constraints to the 
process and decisions. This study, using an interpretative case study method, 
investigated the impacts of ERP systems on managerial decision-making and control. 
In particular, it investigated whether there was any improvement in the availability, 
visibility and use of information in managerial decision-making and control 
consequent to the implementation of ERP systems and its relationship with the 
perceived improvement in organizational performance. The paper first provides a 
review of the literature on ERP systems in the context of decision support and 
managerial decision-making. It then briefly explains the methodology employed in 
the study and follows this with the findings of the study. 
2   Literature Review and Background 
This section reviews the past research on ERP systems in general and analyzes the 
limited decision support capability of ERP systems.  
2.1   ERP Systems and Past Research  
ERP systems assist management in all aspects of business transactions, from 
human resources to production, maintenance, purchasing, sales and distribution, and 
customer service. ERP systems are expected to offermanagers an off-the-shelf-
solution to the problem of business integration. These packaged software solutions are 
configurable information systems that integrate information and information-based 
processes within and across functional areas in an organization [5]. Considering their 
standardized and automated processes and their transactional focus, they are also 
described as systems that show users how to process business transactions and offer a 
management control system to facilitate planning and communication for managers 
[2]. ES thus provide solutions to ‘operational’ integration problems as well as meeting 
the ‘informational’ requirements of managers [6, 7]. They are therefore expected to 
reduce costs by improving efficiencies through standardization and automation, and to 
enhance decision-making by providing accurate and timely enterprise-wide 
information [8]. 
Early studies on ERP systems predominately focused on issues such as how these 
systems added organizational value [9, 10, 11]; imple entation issues and 
methodologies [12, 13, 14, 15]; key factors for successful adoption, and potential 
problems that may arise during ERP implementations such as end user acceptance and 
participation [16, 17]; software and organizational fit [18]; and measuring ES success 
[19]. As can be seen, most of the initial research on ES focused predominantly on 
issues relating to the implementation phase [20]. Even though organizations achieved 
some operational, managerial or IT infrastructure benefits after implementing ERP 
systems [21, 22], their impact on decision-making had not yet been adequately 
analyzed [2, 4].  
Given the increasing presence of ES in a large number of organizations today, it is 
important to investigate their impact on organizations and particularly on 
organizational decision-making in different cultural contexts [23]. In an empirical 
study, Holsapple and Sena  noted that there are “substantial connections between 
enterprise systems and decision support, in terms of both ERP plan objectives and 
resultant ERP system impacts” (p. 587). Traditional benefits of ERP systems are 
observed to be significantly different and more prominent than decision support 
benefits such as shifting responsibility of decision-making, supporting individual 
decision-makers in their study [4]. In order to leverage the huge investments made in 
ERP systems, further research into the relationships between various ERP objectives 
and decision support benefits is necessary [4]. 
2.2   Limited Decision Support Capability of ERP Systems 
ERP systems, because of their transaction-centric nature, have traditionally 
inadequate or limited capability to support decision-making in organizations. Even 
though increased transaction processing efficiencies, higher quality information and 
greater accessibility of information, and greater support for ad hoc reporting were 
identified as some of the benefits of implementing ES [24, 25], very little impact on 
the business analysis and decision support areas of management accounting was 
noticed in the past research. In particular, the use of ERP systems appears to have had 
only a minor effect on the use of newer management accounting practices, such as 
Activity Based Costing (ABC) systems, Balanced Score a d (BSC), value-chain 
analysis, etc., that emphasize sophisticated manipul t on of information rather than 
simply extracting and reporting transactional data [25]. These authors concluded that 
ERP systems have simply enhanced mass processing of documents, with very limited 
true decision support capability.  
A study by Booth and others in Australia also reported that ERP systems perform 
better in transaction processing and ad hoc decision upport than in sophisticated 
decision support and reporting [26]. More specifically, they found that ERP users 
were highly satisfied with reporting and decision support for finance and financial 
accounting, but were slightly less satisfied with managerial accounting capabilities 
[26]. Several studies identified possible explanations for this pattern. First, the more 
time that passed following the implementation of the system, the more likely it was 
that greater and more sophisticated benefits were obtained. Given the complexity of 
ERP systems and their conceptually different nature from most stand-alone legacy 
systems, it is not surprising that ERP users take some time to learn how to extract all 
potential benefits [27].  
An exploratory study of the existence and importance of decision support 
characteristics embedded within ERP systems observed that the adopters of ERP 
systems placed high importance on the mechanisms that support communication 
within an organization [23]. Their study observed that there are differences in the 
perception of the importance and extent of the characte istics between the adopters 
(i.e. between SAP or Oracle adopters), users (e.g. functional managers vs. IS/IT staff), 
and over time (for example, one year after implementation and two years after 
implementation). The study also noted differences in the relative importance attached 
to decision support capability and characteristics of the ERP system between vendors 
and adopters, with vendors, as expected, noticing a higher level of decision support 
characteristics in their ERP systems than adopters. By delineating the current state of 
ERP systems as they pertain to decision support, this study identified areas that 
vendors and adopters can focus on to improve the level of decision support provided 
by their ERP systems [23]. 
It appears that several major ERP software vendors have recognized and 
acknowledged the weaknesses of their systems in providing decision support. In 
response to such criticisms, they have started offering extension products such as 
business intelligence warehousing and business analytics, supply chain management, 
customer relationship management, product life cycle management etc., that offer 
decision support capability. Organizations are increasingly ‘bolting-on’ a decision 
support system from different vendors on top of the existing ERP system and deriving 
the benefits of increased automation of processes and powerful decision support 
capability [28]. For example, SAP, even in their ‘mySAP ERP’ all-in-one solution, 
have incorporated new reporting functionality in the form of ‘Business Analytics’ to 
their new customers in the mid-market. This new generation of software, developed 
recently by ERP vendors, is designed to sit on top of the ERP system to provide a 
more value-adding and strategic information analysis capability [24]. These 
developments explicitly signal that ERP systems by themselves have limited 
capacities to meet such needs, and software vendors are offering additional tools and 
solutions to support decision-making capability. As noted by Holsapple & Sena, the 
increase in such third party offerings and extensions to ERP systems by the major 
software vendors reflects the weakness of ERP systems in delivering unstructured 
decision support benefits [4]. 
2.3   Increased Accessibility and Visibility 
Integration of information across an enterprise is xpected to increase the accessibility 
and visibility of information to various functional nd operating staff and to assist 
them in their activities. Considering that ERP systems are a mechanism of integration 
that allows automation of routine and predictable activities and transactions, they are 
expected to enhance the visibility of information across the organization without 
much communication and/or interaction. Increased information visibility is expected 
to encourage managers to base their decisions on real-time information and facts 
rather than on rumors or subjective opinions, and in general to change the information 
culture. Since the information in an ERP environment is instantaneously visible to all 
employees and managers at multiple levels, it gives no cope or time for manipulation 
of the information or a smoothing of its effects. The integrated information and 
database facilitates enhanced knowledge processing and improves the reliability and 
speed of decisions [4].  
Since most of the claimed benefits of ERP systems over legacy systems and best-
of-breed systems arise from the integration of information across functional areas, the 
ability to extract benefits will be reduced if only a limited set of ERP modules is 
implemented. Evidence from the field suggests that t e so-called integration is not full 
and complete even in organizations where full impleentation has reportedly taken 
place [27]. In certain organizations where only twoor three modules are implemented 
for whatever reasons, the level of integration, andtherefore the extent of the visibility 
and accessibility of the information across the organization, is limited. If information 
integration is not achieved because of limited implementation, then all potential 
benefits of ERP systems should not be expected, including that of improved 
managerial decision-making. 
2.4   Incomplete Information 
Information provided by ERP systems may be incomplete. ES cannot provide all the 
information necessary for decision support, even thoug  it is widely reported in the 
literature that enterprise-wide applications promise seamless integration of all the 
information flowing through a company [29, 5]. There is a wealth of information 
outside the ERP systems environment that is at leasas crucial and important for 
decision-making as that available in the ERP system [30]. Other sources of 
information such as published statistics, market data, industry reports/news items, 
experts’ opinions etc., though typically outside thraditional ERP boundaries, may 
provide invaluable support for decision-making. Similarly, legacy systems may 
contain years of historical data that can be crucial in determining the trends and 
patterns that could offer intelligent decision support [2]. Even though many 
organizations have implemented ERP systems, some legacy systems have been left in 
tact for economic and/or managerial reasons and the historical data contained in them 
could not be fully transferred into the new ERP system for several organizational 
reasons. Therefore, it is debatable that ERP systems provide all the information 
necessary for decision support 
2.5   Inadequate Reporting 
Reporting tools available in ERP systems were generally considered inadequate for 
decision-making by many adopters. Though ERP systems have the capability to 
generate standard reports that can generally meet av rage decision-making concerns, 
many firms feel the need for non-standard reports [25]. Recognising this inherent 
weakness, a majority of large organizations have invested significant effort in 
redesigning the reporting tools to suit their interal decision-making styles and 
processes, though this is relatively expensive and difficult, especially when it involves 
the transfer of information from legacy systems [31]. Adam & Doyle noted that the 
reporting capabilities of the ERP packages available in the market were not sufficient 
for organizations despite vendors’ claims that the software includes leading-edge 
reporting capabilities [32]. In fact, lack of flexibility of reporting tools and excessive 
time needed to train staff for amending existing repo ts and/or developing new reports 
were some of the reasons cited for the inability of ERP systems to support decision-
making [28]. Stanek et al. noted that many of the observations made several years ago 
on the relationship between ERP systems and decision support systems (DSS) remain 
fundamentally true and are just as relevant today as they were at the time [28]. 
Reporting is such a unique management need that many ERP software vendors are not 
able to cater to the differing needs of their customers, even those in the same industry, 
with standard reporting tools and solutions, despit their efforts over time to produce 
various upgrades and versions. 
2.6   Selective Use of Information 
Selective use of information in managerial decision-making, irrespective of its 
availability and accessibility, is a typical managerial trait, particularly under 
conditions of uncertainty. Managers use information selectively in order to rationalize 
their decision processes and prefer to use data and decision-making processes “with 
which they are comfortable” [33]. Although ERP systems make information available 
for managerial decision-making, the application of such information is dependent 
upon individual managerial preferences and conditions. The choice for using the 
information is, however, limited by the extent of automation in the decision-making 
process. In implementing certain modules and by configuring the processes using an 
ERP system, organizations in a way are eliminating some routine decisions normally 
made by process users [2]. For example, by setting up certain limits to credits, triggers 
for stock reorders, availability checks and other order conditions in sales order 
processing, organizations are eliminating the need for managerial approval, thereby 
reducing decision-making to a mechanistic level. These conditions configured in the 
ERP system will improve the efficiency of the process s and ensure consistent 
execution of the decisions. The danger in such automated decision-making, however, 
is that it may lead to inattention to the opportuniies of improving the process over 
time. Consequently, managers may learn to accept consequences without questioning 
them, allowing the decision-making model to mask reality, with assumed 
uncertainties embedded in the system. 
2.7  Information Overload 
In providing transactional data, ERP systems tend to increase the volume of 
information available to managers. While this may reduce the responsibility of 
decision-making at the operating level, it may actully increase the volume of 
information required to be handled by management. ERP systems, while providing 
good transactional engines for operational control, tend to increase the volume of 
information available to managers [2]. This may contribute to information overload as 
well as an increase in the complexity of managerial decision-making. According to 
Eppler and Mengis, research on information overload in the realm of management has 
mainly been undertaken in the areas of accounting, management information systems 
(MIS), organization science and marketing [34]. The qu stion of how the performance 
(in terms of adequate decision-making) of an individual varies with the amount of 
information the individual is exposed to, is an important issue to be investigated. Even 
though the amount of information one receives influences positively the quality of 
decisions or reasoning in general, researchers found that this is true only up to a 
certain point [34]. If further information is provided beyond this point, the 
performance of the individual will rapidly decline [35]. This is because the 
information provided beyond this point will no longer be integrated into the decision-
making process, resulting in information overload [36]. The burden of a heavy 
information load will confuse the individual, affect their ability to set priorities, or 
make prior information harder to recall [34, 36]. 
By contrast, Eppler and Mengis (2003) further contend that a similar way of 
assessing the information overload phenomenon consists of comparing the 
individual’s information processing capacity (the quantity of information one can 
integrate into the decision-making process within a specific time period) with the 
information processing requirements (i.e. the amount of information one has to 
integrate in order to complete a task) [34]. The requirements refer to a given amount 
of information that has to be processed within a certain time period. If the capacity of 
an individual only allows a smaller amount of information to be processed in the 
available time slot, then information overload is the consequence. Schick et al. (1990) 
also stress time as the most important factor regarding the information overload 
problem [36]. Interesting within this discussion is Schroder et al.’s (1967) view that 
suggests that information load and processing capacity re not independent of one 
another, but that the first can influence the second, i.e. dealing with a rather high 
information load increases one’s processing capacity up to a certain point [37]. In 
addition, feelings of stress, confusion, pressure, anxiety or low motivation that may be 
potentially caused by the introduction of any new information system/IT enabled 
innovation, and particularly a complex ERP system, may signal information overload 
[38].  
It is not only the amount of information and the available processing time (i.e. the 
quantitative dimension), but also the characteristics of information (i.e. the qualitative 
dimension) that are seen as major overload elements [39]. In addition, some of the 
qualitative characteristics of information such as novelty, intensity, uncertainty, 
complexity and ambiguity can either contribute to overload or reduce it [40]. This 
leads us to examine the quality of information generated by ERP systems. Thus, 
though information overload is a complex issue influenced by the characteristics of 
information, processing capability of the individual manager and information 
processing requirements, the literature suggests tha  information overload caused by 
ERP systems beyond a certain point may be counter-productive. While increasing the 
complexity of the decision-making process, it may actu lly contribute to selective use 
of information by managers in order to deal with the uncertainty and complexity of 
the real world. 
2.8   Improved Quality of Information 
Quality of information is expected to influence managerial decision processes and 
their outcomes. ERP systems, while disciplining the basic information transactions for 
efficiency and standardization across the enterprise, empower all levels of employee 
on information analysis issues and provide flexibility [41]. In an ES environment, it 
becomes necessary for everyone in the organization to understand not only the 
process in which they work, but also their own specific task, along with the impact 
their work has on other aspects of the business. This involves a culture shift and 
forces some discipline in the data entry and information management fields.  
Some of the key espoused benefits of ERP systems are information integration, 
elimination of data redundancy and improved quality of information [21]. This 
ensures that the same data is used throughout the en erprise for better and consistent 
planning and control. The skills of employees, which vary from one organization to 
another, may not guarantee input of consistent quality data. The integration of the data 
across various functions will enhance the critical requirement of the data quality and, 
unlike in independent legacy systems, may not give opportunities for operating 
personnel to correct those data quality issues immediately. The risk of incorrect data 
entry is also relatively high in an ERP context as a data element is entered only once. 
Thus, ERP systems, while reducing the costs of data entry and improving the overall 
quality of information, may pose a significant contr l risk for day-to-day 
management. 
In addition, the ability of ERP systems to push data gathering activity to the point 
of its origination may have a further effect on thequality of information. Operating 
personnel such as loading workers, production operators and maintenance personnel 
may not be motivated to carry out data entry and may have neither the skills to input 
the data nor the ability to understand its implications [42]. While some features of 
ERP systems such as validity rules for data entry, restrictions on type of data, display 
of possible entries and match code selections could minimize the possibility of errors, 
it implementation is still considered a challenge [42, 21].  
Managerial decision processes depend largely on the individual decision-maker, 
the organization in which the decision-maker operates, and the quality of information 
provided. In fact, the flow of information within organizations instructs, informs and 
supports decision-making processes and the decision-maker, and can also act as a 
constraint on decision [43]. According to Gendron and others, several researchers in 
the past have proposed a number of approaches to understanding, assessing and 
improving information quality [44]. Information quality relates not only to the 
intrinsic quality of information but also to how the information will be used by 
stakeholders for various purposes and in different co texts. An improvement in the 
quality of decision support and the decision-making process is expected with the 
improved quality and quantity of information and data consistency facilitated by ERP 
systems. 
3   Research Framework and Methodology 
Based on the above review of the literature, and the need for further research, this study 
investigated the impact of ERP systems on managerial decision-making. In particular, 
it investigated whether there was any improvement in the availability, visibility and 
usage of information in managerial decision-making a d control consequent to the 
implementation of ERP systems and its relationship with the perceived improvement 
in organisational performance. 
In line with the exploratory nature of this research, a case study method that involved 
an interpretive approach was adopted to capture its corresponding contextual richness 
and complexity [45]. Interpretive research offers deep insight into the impact of 
information systems on various organizational dimensio s [46] and attempts to 
understand the phenomena through the meanings that people assign to them [47, 48]. 
As the managers in the case study organization experi nc d the impact of ERP systems, 
their descriptions were expected to provide a sufficiently rich and contextualized 
foundation for understanding the phenomenon [49]. Like all interpretive studies, this 
study sought a subjective understanding of the conditi s, practices and consequences of 
social action as expressed by the managers in their part cular social context, and was 
therefore expected to reveal complexities and details hat are commonly omitted in 
quantitative studies [49].  
The case study organization is a manufacturing company that employs about 150 staff. 
It is part of a large manufacturing group that employs about 2000 people, has several 
plants, distribution centres and other facilities throughout Australia and the Asia-Pacific 
region. In 2001-2002, SAP R/3 was implemented in this unit. When the field study was 
conducted in 2004/2005, the unit had already had some experience of working with the 
ERP system. The organization was selected because of the access given to the researcher, 
its implementation of several modules, and therefore its potential as a rich organizational 
context in which to study the potential impact of ES on decision-making.  
The participants included managers who were responsible for implementation of the 
enterprise system, and functional experts/operations managers who were responsible for 
managing the processes. A total of eleven people was interviewed to collect the primary 
data in this study. These people consisted of managers from various functional areas such 
as sales, production, materials/procurement, accounting, warehouse/distribution and 
human resources, and one general manager. Permission to conduct the study was 
negotiated with the Chief Operations Officer who authorized interviews to begin. The 
personal interviews were recorded and transcribed verbatim for data analysis.  
As is typical in any case study research, this study had limitations, including lack of 
generalizability and subjective bias [45, 49]. The findings of this study were specific to 
the situation observed and provide anecdotal evidence. Although the organization was 
accessible for research, the extent of cooperation from different respondents in the 
organization was not uniform, and the respondents may have either overrated or 
underrated the impact of ERP systems [50]. Even thoug  this company had had an ERP 
system in place for more than two years at the timeof the study, it was possible that 
the impact of these systems on certain aspects might not have been seen immediately, 
and may have only become apparent after a relatively long period of time [50, 9]. 
Further, the limitations of studying a complex decision-making phenomenon 
influenced by the emotions, imagination and memories of decision-makers, the 
difficulty in isolating decision processes, and thedifficulty in pinning down decision 
choices in time or in place, render it a complex subject for empirical research [51]. 
The limitations discussed above could thus have influe ced the process as well as 
the outcomes of this study. However, these limitations are unlikely to have affected 
the validity and reliability of the outcomes significantly because the objective of the 
study was not to generalize, but to provide anecdotal evidence. 
4   Study Findings and Discussions 
Confirming previous research by Holsapple & Sena, implementation of ES in the case 
study organization supports and enhances the quality of decision-making processes. 
While some of the consequences were expected, there were also some unexpected and 
unintended outcomes. As pointed out by one respondent (r spondent 8), “the biggest 
impact is on people, their skills, knowledge, and in general the way we use information in 
management decision-making”. The impact is discussed with reference to various themes 
examined in the literature review. The following discussion highlights some of those 
issues and provides anecdotal evidence gathered from the interpretation of the impact by 
the respondents in the study. 
Decision-making is generally expected to be more information-based in an ERP 
environment. Increased visibility of information and its integrated view is expected to 
push the decision-making down to the shop floor level [52]. It is, however, observed that 
the impact on managers and the operating personnel differs according to their specific 
roles within the organization. For example, in the case of managers, it has resulted in an 
informed and improved decision-making capability, though it has not really changed the 
process of decision-making. As noted by one manager (respondent 4), “a manager is 
better informed in ERP context, and can access the information from his seat. But the 
decision-making has not changed much.”  In contrast, another manager (respondent 3) 
noted that “decision-making was made easier, because of greate  ccuracy of the 
information”. Respondent 1 observed that “there is vastly more information now … but I 
am still doing things pretty much the way I used to o in the old system, it is just a lot 
easier and I have got a lot more information at my fingertips”. Although no significant 
change to the process of decision-making was observed, the implementation of ERP 
systems has nevertheless contributed to the improved quality of decision-making for 
managers. As highlighted by the above three respondents, two key themes have emerged 
in this study – informed decision-making and the process of decision-making. Informed 
decision-making is made possible by the increased accessibility of information in real-
time, and the improved quality of decision-making is feasible because of increased 
information and enhanced accuracy of information.  
Commenting on the reduction in the number of decisions to be made, another 
manager (respondent 4) pointed out that “there is probably less decisions to be made 
because of the fact that complete information is given to operating personnel”.  
Suggesting that managerial decision-making is dependent upon the work of others, 
respondent 2 observed that “I can do a lot with this information now … and I can see 
a lot of my decisions are based upon things that other people do, like planning, sales, 
forecasting etc.”  The way managers make decisions has also changed. Respondent 5 
observed that “we now have facts behind our beliefs … Practically it reduces the time 
frame in which you can make a decision, any form of decision; we have to make 
decisions on the spot.”  
This contrasts with the views of some managers who perceived an improvement in 
the decision-making capability and improved decision-making process, while others 
pointed out that the reduction in the number of decisions to be made was interesting. 
It can be explained by the objective losses or gains in power consequent to the 
implementation of ES [53]. As Markus argued, the impact of information systems on 
decision-making and decentralization of controls is dependent upon individual roles 
and tasks. It is possible that some units or individuals in the organization would find 
that they have lost power whereas others will find a  increase in power. For example, 
respondent 3 observed that “there is a significant change in our accounts payable 
section, our purchasing function did not have the same sort of weight as it has now 
and the transfer of accountability between the account payables and purchasing is 
fairly significant”.  
At the operating level, however, the change with rega d to decision-making was 
not significant, other than some increase in workload. As pointed out by respondent 9, 
“now they have to verify the work orders, material documents and log book regularly, 
and enter the information in the system. In the past, they just go and tell the 
supervisor/manager … We don’t have supervisors on the floor now, they all are 
gone.” While pointing out that decision-making had changed for the better, one 
respondent noted that several managers who were responsible for making decisions in 
the past were no longer entrusted with those responsibilities as those decisions were 
now automated in the ERP systems context. 
Contrary to past research by Psoinos and others [54], there was no empowerment of 
operating personnel and no change in the participation level of operating personnel in 
managerial decision-making in this organization. Whether the removal of direct 
supervisors is an indication of their increased role in decision-making or not, is not 
certain from this study. Access to the ES for operating personnel to do data entry is in a 
way limited by cost factors since the license fees ar  proportionate to the users. 
In summary, anecdotal evidence suggests that improved decision-making capability is 
mostly the result of accuracy, completeness and instantaneous availability of information 
derived from the implementation of ES. Consequent to the ES implementation, there was 
no real ‘pushing down’ of decision-making to the operating personnel in this 
organization. It is not clear, however, whether this is because of the cost implications for 
providing access to the operating personnel or as aresult of a deliberate move by 
management to limit diffusion of responsibility and decision-making. In the past, 
supervisors/managers appeared to possess that informati n and therefore were making 
the operating decisions. Now that the information is available to operating personnel, no 
further instructions are found to be necessary and the day-to-day decisions appear to be 
obvious. With the general de-layering of middle management positions consequent to 
changes in technology and management systems in general and enterprise systems in 
particular, operating personnel appear to be taking those minor operating decisions armed 
with complete and accurate information. It was observed that operating personnel viewed 
this as ‘intensification’ of their work rather than i creased participation in decision-
making. 
ERP systems offered increased capability to supervise and have an effect on the 
control points [25]. It is argued that the recent trends of increased centralization of 
financial controls by senior management may actually be further accelerated with the 
help of ERP systems [55, 56]. Tighter controls over data are facilitated by ERP 
systems allowing management to continuously and accur tely monitor and control 
performance of managers/operating personnel and units of organization. The 
knowledge that employees’ work is visible to managers in an ERP environment may 
actually improve self-discipline at the individual level [41].  The degree of managerial 
control improved in the case study organization prima ly because of the increased 
visibility of information across the organization. As noted by one manager (respondent 
3), “centralization of information and control is the main theme” in this implementation 
and every manager in the organization is aware of this and its consequences.  
Referring to the transparency of work performed and the ability of senior managers to 
oversee the work remotely, respondent 8 noted, “my colleagues and superiors can clearly 
see what I am doing”. According to respondent 9, “my role therefore now has to be 
faster, a lot cleaner and sharper. I have to maintain the records a lot more accurately 
and timely now, because I am very visible now.” The ability of managers to track 
transactions and data systematically in an ERP environment appears to have facilitated 
better monitoring by managers. As pointed out by one manager (respondent 2), “the 
supervision is more of supervision through the computer, through the system rather than 
physical means. Two strokes and you know who has done what. In the past, there were 
lots of ways they could ‘short circuit’ the system, but now, you have to do everything 
through the system and you can’t be funny about it.”   
Suggesting that the very nature of supervision had changed, respondent 2 observed 
that “supervision more or less falls into the role of requ st for material or some 
information that don’t show up on the system … In a way it is self correcting, it won’t let 
you do anything really stupid, and you can see every time you make a mistake and 
everybody else also can see that mistake.” R spondent 1 commented that “you are aware 
of these people seeing what you are doing, so therefor  you take a lot more care to do 
what you do, so that in that way you improve your skills and efficiency; you are a little 
more self-conscious about the fact that you are so visible”. Even though some individual 
managers/employees became self-conscious about such ‘surveillance’, this feeling may 
decrease over time, with the employees becoming used to the new environment. So, the 
long-term impact of this may be negligible. 
Confirming the key benefits of ERP systems, information visibility and accessibility 
significantly increased in this organization consequent to ERP implementation, helping 
managers perform their tasks more efficiently and productively. Respondent 2 
commented that “it has become more central and control is a lot beter. In the old system 
we were very decentralized and compartmentalized, nobody knew what anybody else was 
doing unless you specifically went and asked. Everything overlaps and impacts 
everything else. Little things like, just putting delivery date and updating delivery date on 
a weekly basis is vastly and vitally important now.”. 
The findings of this study suggest that managerial control improved in the case study 
organization after the implementation of the ES. This is primarily because of the 
improved information visibility across the organizat on and the centralization of 
information, rather than as a result of any deliberate organizational redesign initiatives. 
Past research revealed that ERP systems contribute to the decentralization of 
responsibilities to shop floor [41] and in the process result in a de-layering of middle 
management positions and empowerment of shop floor personnel [54]. Similarly, Shang 
and Seddon (2001) and Staehr and others noted a deskilling of employees and 
empowerment of operating personnel in ERP environments [22. 21]. Staehr and others 
observed that older and experienced users of the legacy systems were generally not able 
to adjust well to the new ERP environment and report dly lost status in organizations 
[21]. One senior manager (respondent 1) in the case study organization observed that 
“ there is a significant change in the role of supervisors/managers. Some showed 
interest and moved and handled new things, and stayed on in new roles, while some 
others who did not take interest left the company.”   
In the case study organization, employees coped with the consequent changes of 
ERP implementation differently. Supporting the past research, this study observed 
that some long-term employees left the company or to k retirement because of their 
inability or unwillingness to cope with the change when there was a significant loss of 
power to the individuals in question and/or to the units in which they were working, 
or when their roles had changed significantly. While some respondents viewed this as 
a good thing for the company in modern times, others noted the ‘loss of knowledge’. 
“ It is one of the problems we got, people with lots of company knowledge actually left 
the company; the SAP system can’t have everything and there is always some 
knowledge in people; if you lose a number of such old and experienced people, the 
company could become knowledge-poor … It is a serious problem.” (respondent 4) 
Other managers, however, stayed put. To quote one se ior manager (respondent 2), 
“ they have grinded their teeth and weathered the storm”. Of course, if there is too 
much change, employees may choose to go. As mentiond by one respondent 
(respondent 5), this could be a real loss of ‘corporate knowledge’ or simply a part of 
‘corporate history’ and depends upon the extent of change required – “if it is too 
much they will go”. 
In terms of the nature of work, the study observed that there was some reduction in 
transactions and paperwork. As noted by respondent 5, “the most clear impact was the 
reduction in amount of transaction, the amount of journals we have to do now is much 
smaller than the past … that obviously makes our monthly reporting times much 
easier to achieve”. Suggesting that there is a considerable reduction of data entry in 
the new environment, respondent 3 noted that “we had the ability to centralize our 
customer credit department now and it has saved us lots of money, and also in terms 
of [a] consistent approach [now used]”. However, some respondents held contrasting 
views within the organization. Respondent 9 commented that “we have made more 
paperwork now than I have ever seen in my life; I am not blaming the system, but 
maybe it is how we decided to do it, but our production orders, my God, are now in 
pages and pages; it used to be 4 or 5 pages in the past”.  Thus, the impact of ERP 
systems on paperwork is not uniform and is influenced by previous 
paperwork/documentation in the unit, extent of information use for decision-making 
before the implementation of the ES, and the power position of the unit within the 
organization. Therefore, as shown above, it appears th t paperwork has been reduced 
in accounting and finance functions while there seems to be an increase in paperwork 
in production/logistics functions consequent to the implementation of the ERP 
system. Although the implementation of the ERP system has physically made certain 
tasks quicker to do, management expects the tasks to be performed more frequently 
and thus in real terms the workload has either increased or, at best, remained the 
same.  
It is argued that there is an increased risk in a typical ERP environment because of 
the diffusion of responsibility of data entry to the operating level, delegation of 
responsibility to generate reports, and through exposure to the Internet and inter-
organisational systems [57, 52]. Many ERP systems, however, are minimizing this 
risk by introducing generic security protocols and standards, and by incorporating 
appropriate management controls and risk management strategies [52]. Evidence from 
the analysis reveals that this was not an issue at all in the case study organization. 
Even though ERP systems typically expect the data entry responsibility to go down to 
the operating level, it appears that this data entry responsibility was not given to all 
operating personnel in the organization. In fact, the number of users with access to 
data entry and/or changes to the data and records was restricted to managers and 
supervisory personnel. For example, some of the warehouse personnel on the floor 
were not given any access. Similarly, some staff on the production floor were also not 
given access to SAP. Instead, they were required to perf rm their duties on paper as 
per the previous system and the data was then entered by production planning staff 
and the warehouse supervisor. According to management, this limited access is 
primarily the result of cost implications (software costs are proportional to the number 
of users) rather than because of any potential riskof data entry errors or 
accountability issues. Even though this aspect was not explicitly refuted by any of the 
respondents, it is not possible to attribute limited access to only cost of access. It 
appears to be a simple issue of cost of access versus benefits of providing such access 
to operating personnel and the associated risk.  
5   Summary of Findings and Contribution 
While some past studies have investigated the benefits and potential impact of ES on 
various organizational dimensions using quantitative methods, interpretive case 
studies that investigated the consequences of ERP systems after implementation on 
managerial decision-making are limited. Based on a survey of 53 companies in the 
USA, Holsapple and Sena noted that “the enterprise systems can indeed support 
decision making” and suggested further studies investigating the relationship between 
ERP objectives and decision support benefits [4]. Although largely anecdotal, 
interpretative in nature and limited to one case study organization, the findings in this 
paper, because of their rich contextual nature, provide some insights into the 
interactions and implications of ERP implementation and its effects on managerial 
decision-making and control. The study findings, though expected, and confirming 
the past research, in a modest way contribute to the knowledge on the consequences 
of implementing integrated information systems on decision-making. A brief 
summary of the findings is presented below: 
 
• The decision-making capability of managers in the case study organization 
improved, primarily because of the increased accuracy, completeness and real-
time availability of information, although the process remained same. Contrary 
to expectations, decision-making did not appear to be pushed down to the 
operating level. The limited capability of the ERP systems discussed in the 
literature and acknowledged by the ERP vendors was not a major issue in this 
organization. With the decision by management to prgressively implement 
other decision support tools offered by the ERP vendor (for example, supply 
chain management and business intelligence tools), management indirectly 
acknowledged the limited decision support capability. Considering that this 
organization is a subsidiary of a large conglomerate, nd that the managers 
interviewed were responsible for operational and tactic l decisions, the findings 
can be interpreted as a confirmation of the capability of ERP systems in 
supporting operational and tactical decisions. 
• Centralization of information and the consequent increase in visibility and 
accessibility of information across the organization facilitated by the ERP 
system, contributed to improvements in managerial decision-making. In 
particular, it resulted in improved degree of contrl, standardization and 
managerial monitoring of the operational performance and reportedly resulted in 
improvements in organizational performance. Even thoug  the past research 
argued that there would be an increased risk becaus of the diffusion of 
responsibility to the operating level, there was no evidence in this organization 
to suggest that such risk had gone up. Limited access influenced by cost factors 
was, according to senior management, the reason for limiting the access to 
operating personnel rather than any deliberate move t  limit diffusion of 
responsibility to lower levels. 
• Improvement in quality of information can be clearly attributed to the 
implementation of ERP systems. In general, implementation of ERP systems 
with adequate upskilling of managers and operating personnel contributes to an 
improved information culture characterized by the information discipline, 
centralization of controls and visibility. Though tere is no direct evidence to 
suggest that this is so in the case study organization, this aspect appears to have 
indirectly contributed to the improvement in the decision-making process. It is 
believed that the consistency, accuracy and completeness of the information 
facilitated by the ERP system, improved the decision-making processes and 
outcomes in terms of consistency and efficiency. It is, however, difficult to 
isolate the impact of the ERP system on the quality of managerial decisions and 
to measure their effectiveness in this study; that can only be seen in time. 
• Since the implementation of the ERP system covered several major applications, 
the effect of incomplete information and lack of integration of information 
across the organization was not noticed in this study. Considering that business 
intelligence tools are being implemented in the case study organization, it may 
now be possible to incorporate external information outside the ERP system into 
the decision-making processes. 
• The study observed that the standard reporting tools available in the ERP system 
were inadequate. The organization has redesigned and reconfigured some tools 
for internal management control, thus confirming the previous research. 
• Selective use of information and its impact on manageri l decision-making is a 
complex factor and this study did not notice any signif cant issues relating to this 
aspect in the case study organization. These impacts, however, can only be seen 
in time and are not immediately discernable. Some anecdotal evidence, however, 
suggests that this is heavily dependent upon the individual managers and their 
roles. For example, a manager in accounting reportedly used the information 
selectively and configured a majority of the reports to suit their specific business 
requirements, while managers in logistics roles hadno such choice and were 
strictly forced to use the existing reports provided by the ERP system.  
• Information overload is an issue in this organization. While managers generally 
believed that the information is good and accurate, th  increase in information 
management work load was typically felt by almost all he respondents. In time, 
this will increase further. Confirming warnings from experts, information 
overload may become a major issue in time and dispel the myth that increased 
information will result in better decisions.  
• This study observed that managerial desire for information is met by the ERP 
system and managers generally felt that they have adequate and accurate 
information at their disposal. Extended visibility and access to information, 
instead of reducing the need for communication betwe n managers, however, 
has actually improved. Although it was difficult to evaluate whether the 
information provided by the ERP system more than meets managerial needs, 
anecdotal evidence in terms of general managerial satisfaction with the 
information available suggests that the organization has effectively matched its 
needs with its desires.  
6   Conclusions 
ERP systems will continue to be consequential phenom a for years to come and 
nearly affect all aspects of organizational life throughout their operational lives. This 
paper reports on an interpretive case study analysis that investigated the impact of 
enterprise resource planning systems on managerial decision-making. With their 
integrative nature, increased quantity and quality of information, ERP systems and 
their impact on decision-making appear to be significant. The anecdotal evidence 
gathered from this case study confirms the previous research and concludes that ERP 
systems have contributed to the improved decision-making capability of managers. 
Armed with access to centralized, real-time and accurate information, managers are 
now under increasing pressure to perform, especially with senior management having 
the ability to oversee remotely in a real-time basis. This involves a culture shift for 
managers and operating personnel and forces informati n discipline (input discipline) 
across organizations, apart from applying pressure for improved performance. It is 
necessary to study further the interactions of these various complex variables in a 
range of organizational contexts that occur following the implementation of ES and to 
explore the differences and common patterns which oc ur. Understanding the changes 
to individuals’ tasks, organizational structure and managerial aspects consequent to 
the implementation of such complex IT innovations (i.e. ERP systems), at a particular 
time in the history of an organization and/or over a period of time, is necessary. Such 
understanding will assist managers in the prediction and management of outcomes, 
and lead to full exploitation of the benefits of such IT-enabled innovations in 
organizations. 
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